A comparison of three nucleoside analogs with anti-retroviral activity on immune and hematopoietic functions in mice: in vitro toxicity to precursor cells and microstromal environment.
A number of 2'3'-dideoxynucleosides have been reported to markedly inhibit the in vitro growth of HIV, the causative agent of acquired immunodeficiency syndrome (AIDS). Clinical trials have shown that the continued therapeutic use of these nucleoside derivatives can be associated with adverse side effects. Since these side effects include myelotoxicity, as occurs in many patients treated with zidovudine (AZT; 3'-azido'3-deoxythymidine), and AIDS patients already represent an immunologically compromised population, we examined the immunological effects of three nucleoside inhibitors, including zidovudine, 2'3'-dideoxycytidine, and 2'3'-dideoxyadenosine (DDA) in a mouse model. Additional studies were conducted to further determine and characterize the potential toxic effects associated with these drugs on the hematopoietic system. Of the three dideoxynucleosides examined, only DDA altered immune functions following a 30-day subchronic exposure in mice. This was evidenced by a marked suppression of the antibody plaque-forming cell response and a slight alteration in macrophage function. None of the nucleoside derivatives affected bone marrow function following in vivo exposure, although AZT produced a mild macrocytic anemia in vivo and was myelotoxic when added in vitro to bone marrow cell cultures. In vitro studies indicated that AZT was capable of affecting both proliferating stem cells as well as the stromal cell microenvironment, both of which play a role in hematopoiesis. These data indicate that, although the mice may not develop the identical toxicities associated with nucleoside therapy in humans, certain adverse immunological and hematological effects were readily discerned which could have relevance to humans.